mB*mmfff (jp) 



02) ^ ^ 11^ ^ ^ (A) 



#W¥10-242254 

mikme ¥fKio^(i998)9^iiB 



IKSiilB^ P I 

HOIL 21/68 N 

C0 4B 41/87 M 
HOIL 21/205 

6 0 1 21/22 5 0 1 M 

21/31 F 

mmm. m^m(o9LZ fd 4 m) 





1«H¥9-54003 




596122696 












¥*K9¥(1997)2^21B 




Wllim5»m5JSHT B 16# 2 ^ 
















|8!llUmS»*5JS3TB16»2# ftsl;^ 
























niUmB^T»SS3TS16»2^ 














(74)«a!A 





(54) ^Nlfim^m:^ 



(57) [S*«J] 

^ -f ^ 'J - - > i^:^ X J; D X >;/ ^ > i/$ nxM^ S n 



(SDlntCl.' 
HOIL 21/68 
C0 4B 41/87 
HOIL 21/205 
21/22 
21/31 





2 ] HfFlB-Blfka^S^liiOJPS « 1 0 0 :t > 

CD V i-rn*^ *^ ^. -5 ;i 1 5: If ^ t T ^ If ~ 2 <D 
[0 0 0 1 ] 

CO 0 0 2] 

[0 0 0 3] z(Dm(Di)^mi^mmmitm<DmAtLr 

xoi'U-Mt, i«iS^b*^*J6e.n; ;^{ka^K(Df&fl: 
Tl^i-SS i +S i C-^, ^CD±ICCVD-S i 

s i cmnnx^ti'bcD^s^^mf&i.i^hoyys.E. Ma 

[0 0 0 4] 

;'ife*$:fflv^T> i!fk • l£iSt:/p-fe7., lpcvdt'p 
$ e: coKtt -> 'J :3 > r> xyN/t'ctT/j: < . 

S i (OCjH,) 4 » 

[0011] 
Ut2] 




!»^¥10-242254 



[0 0 0 5] h-7-f:&iC«, "^^xy h^^JCirlf^T, /t 

:i;^\zmi^i^n^i'*j-->{fllxtLXit. c i F3 
[0 0 0 6] L*^b, tn^LtzmtmmmMii. mm 

mit ■ t}:m^u±xm\zmi.x!ii'mm\znm-r 
^■^nx^^-^n^z. ii^^mzm±.x^^^^\z\^ii. 

[0 0 0 7] 

\z. *5s?Bic»s¥««:iSj§ffl?&*«, mt^mii^ib^ 

m<Dm--&Vi.l 0 0:t>^X hP-A£^±-ri 0 0 um}ik 

jK«s^^{ba5^, cvD^^bS^Mas. cvDi^^bs 
mw^^w-(D\,^-mfs^i)^^^^^o\z-rn\t^\'\ 
[0 0 0 81 fb^<Dmmt\^x\t. s i^mmmim. 
m. ^g'EEas^^^ba*. *:-y h^^ux^fba^. sfs^ 

tti^*^!^© vi-rn(c J; D jg^ife b /t *) (D srffl iin«i < , 

fisjAti, @i(c^-rJ;e>tc. s i -g-g^cos i casi 0 

©SSffitCS i Cro|g«)ll 2 €rJgfi!tL/iCVD^jba 
SgMSS.^ffli'^. ^0<i;-5i^£f&A*^^©^1-SBC-S?^b 

«®(rMb. -^<b3iJS^<&^fflW^«^ (PVD) 

{b^w^«fe (cvD) , $i^\^^tmmim\z^K>^m 
[0 0 0 9] -gi^ba^Ji^. cvD\zx-oxm)^-t^ 

y-XtLT«S i (OC2H5) 4$:fflViTffA 
[0 0 10] 

[<bi] 

S i 0,+ 4 C8H4+2H,0 

1050-12001; 

S i C + O 3 — > S } O 2 + C O J 

mit^mu^^mit\^xmmim^^^m'^\z\t. mi 




i^M¥10-242254 



«cvD-s i cwim^^-r^f^m^^mzf^mim'S:^ 

itRmma^Mm^t^M-ciii.. mit^m(Dmi>zi o~i 5 

CVD-S i cmm^ffoZ.tlZ^r), I^-tSS i CS 

[0 0 12] z(D^ofj.mm^?>^^itmmitmm\z^ 
mti<D^^mm<Dmmiz-mit&mm^m^t^ 

tf)mt.LlK zniit. 1 0 0:t>i'X hP-A*}iT 
«C 1 F3;yxt3j;D K ^-f 'J -x>i/SS6Ti:«^ 

ifeic. ^rcmt€?>t±^m{zWims^mm-r^:it 



[0 0 13] ^<DJ;5{cLT^^ba«*^6J^]E£Snfcf& 

f&]±b, mmzmM:tLxpmmmtmi(Ds i c*^ft 

[0 0 14] ?&^*^<&^{ba^tu> Sl^bi^S^ 

m^-mimm (si02) t-r-siiii'io. ->ua 

>LS I >£!ijg-rsta;t0, S 1 CfeS i 02fc>'U 
[0 0 15] 

i^mm) &.r\zmi^Wimmm\z'o^Mmr^, 

{mimmmy s i^ass i cscd***}^. ioom 

mm^<DCVD-S i C3— >i^SriiL;t?&:i:*#: 

■ iz. 6 0 o"c~ 1 2 5 or:<Dmm-v. mm^^it-^'^i:. 
i^M:^i^mmiz=im^tmm^m^-r^tthiz. ^(om 

[0 0 16] 
C«l] 







5 0 ty^m-h 


9 0 QIC, 


1 5min. 


O2 : 5 


l/min 


10 0 t>rxFn-A 


9 0 ot:. 


Ihr. 


O2 : 5 


l/mla 


1 UTti 


12 5 ot:. 


3 0 Ohr. 


0, : 5 


l/min 


1 0 Mm 


13 5 ot:. 


19 0 Ohn 


O2 : 1 0 


1/ftin 



[0 0 17]:;*:(C. SOCCfCT, C 1 F3/N2&« 3 
0 0/1 2 0 0 SCCMSrl S^^Pel^bAcf^, l^/O^e. 



f^m^^Zizm-t. 
[0 0 18] 
C«2] 



wtitsm 




wtimmv 


1 . 5 fiia. 


5 0 t>^•x^^-A 


1. 3 Mm 


100 t/rm-L 


0 


1 jxm 


0 


1 0 xtm 


0 



[0 0 1 9] ±Ka2;5^e,§ge.7!i^;^j:J:5tc. 10 0:t> 
100 A£m;?$©CVD-S i C3-5^-c >i^S:;teL/i 



TEOS<Dm^miZj;:0. S i O2MS: 1 
0 0:t>i/7. Hd-A~ 1 0 um\Ziorzr3Tl^mLrzh 

(0$-y->y;utL, ±f5mi^ifi^Jt|p|^;a:SI^?&fT-p 

[0 0 2 0] 
[«3] 




4fM¥ 10-242254 







5 0 t>rxhD-A 


1 . 2 um 


10 0 iyrnn-h 


0 


1 uLtn 


0 


1 0 iim 


0 



[0 0 2 1] 



10 Si-^SS!SiClK 
1 2 CVD-S i eg 

1 4 ziij^bams 



[01] 




CVD-S i C 



S i$8S i CS« 



S 1 Ot 



Searching PAJ Page 1 of 2 




PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 10-242254 
(43)Date of publication of application : 11.09.1998 



(51)Int.CI. 




H01L 21/68 
C04B 41/87 
H01L 21/205 
HOIL 21/22 
H01L 21/31 




(21)Application number 


09-054003 


(71)Applicant 


: ADO MATSUPUiKK 


(22)Date of filing : 


21.02.1997 


(72)Inventor : 


KAWAMOTO SATOSHI 


1 






SANO SUMIHISA 



(54) JIG FOR MANUFACTURE OF SEMICONDUCTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively prevent a jig for 
retaining a silicon wafer from being thinned down, being 
etched by dry cleaning gas, even in case that dry method is 
used in the treatment of cleaning an oxide film, a nitride film, 
or the like depositing to it inevitably in an oxidation and 
diffusion process, or the like. 
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Si, silicon carbide sintered at normal pressure, hot press 
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article covered with CVD silicon carbide, and CVD silicon 
carbide film simple substance. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
d€unages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1 ] The fixture for semi-conductor manufacture characterized by coming to form a silicon dioxide 
coat in the front face of the body of a fixture formed from silicon carbide. 

[Claim 2] The thickness of said silicon dioxide coat is a fixture for semi-conductor manufacture according 
to claim 1 characterized by considering as lOOA or more. 

[Claim 3] The fixture for semi-conductor manufacture given in any 1 of claims 1-2 characterized by said 
body of a fixture consisting of Si sinking-in mold silicon carbide, ordinary pressure sintering silicon 
carbide, hotpress silicon carbide, reaction-sintering mold silicon carbide, a CVD silicon carbide covering 
article, or a CVD silicon carbide coat simple substance. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fixture for semi-conductor manufacture, and relates 

to the fixture used for wafer support etc. in a semi-conductor process. 

[0002] 

[Description of the Prior Art] In the semi-conductor manufacture process, the oxidation system for gate 
oxide or masks, the oxidation and dispersion equipment which are used for annealing, polish recon, 
LPCVD a nitride, the equipment for doped oxide film formation, etc. are used. Many fixtures, such as a 
wafer boat which carries a wafer, and a process tube, gas installation tubing, are required for these 
equipments, and equipment is constituted using the high grade ingredient. 

[0003] As an ingredient of this kind of fixture for semi-conductor manufacture, although the high grade 
quartz and the mullite have been used, diameter[ of macrostomia ]-izing of a silicon wafer and high 
integration progress, clean-izing of a process and an advancement are called for, and the fixture made 
from silicon carbide has been used in recent years. Practical use is presented with things of what class, 
such as Si+SiC into which Si sinks at silicon carbide, and a thing which carried out CVD-SiC coating on 
it, and raised purity further or a thing which constituted those components only from CVD-SiC film. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, if oxidation / diffusion process and a LPCVD 
process are performed using the above fixtures, an oxide film and a nitride will be formed on a silicon 
wafer, but since this film adheres not only a silicon wafer but on a fixture ingredient, a chemical is used 
once for each time or several times, and it is washed chemically. Although wet screening which used the 
so-called liquid as the base using drug solutions, such as fluoric acid and a FUTSU nitric acid, as a 
chemical is performed in many cases, the dry-cleaning method using gas has also come to be held in 
recent years. 

[0005] The dry method has merits, like that processing smooth [ the receipts and pajmients to a small 
hole ] and effective can be performed to detailed-izing of a pattern, that the problem of the particle 
adhesion under desiccation processing after wet processing is avoidable, or the reattachment of metal 
contamination or organic substance contamination can be prevented compared with the wet method. As 
cleaning gas used for such a dry-cleaning method, C1F3 is used well. 

[0006] However, although the above mentioned silicon carbide fixture had the outstanding properties, 
such as thermal resistance and corrosion resistance, to C1F3 used for dry cleaning, it was etched at the 
elevated temperature hundreds of degrees C or more, and had the problem on which thickness decreases 
rapidly. This invention aims at offering the fixture for semi-conductor manufacture which enabled it to 
prevent effectively it being etched by dry-cleaning gas and thinning down, even when a dry method is 
used by the processing which washes the oxide film to which the fixture holding a silicon wafer adheres 
inevitably on the occasion of oxidation / diffusion process etc., a nitride, etc. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it is characterized by the 
fixture for semi-conductor manufacture concerning this invention coming to form a silicon dioxide coat in 
the front face of the body of a fixture formed from silicon carbide. In this case, what is necessary is just to 
set thickness of said silicon dioxide coat to 100 micrometers or less by 100 A or more. Moreover, what is 
necessary is just to make it said body of a fixture consist of Si sinldng-in mold silicon carbide, ordinary 
pressure sintering silicon carbide, hotpress silicon carbide, reaction-sintering mold silicon carbide, a CVD 
siUcon carbide covering article, or a CVD silicon carbide coat simple substance. 
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[0008] As a base matenal of a fixture. Si sinking-in mold silicon carbide, ordinary pressure sintering 
silicon carbide, hotpress silicon carbide. That what is necessary is just to use what was formed by any of 
reaction-sintering mold silicon carbide, a CVD silicon carbide covering article, and a CVD silicon carbide 
coat simple substance, as shown in drawing 1 What formed the coat of the silicon dioxide layer 14 in the 
outside surface of such a body of a fixture is used as a fixture for semi-conductor manufacture using the 
CVD silicon carbide covering article in which the vacuum evaporationo layer 12 of SiC was formed to the 
surface side of the SiC section 10 of Si sinking-in mold. That is, to the front face of the body of a silicon 
carbide fixture, surface coating is given by physical vapor deposition (PVD), chemical vapor deposition 
(CVD), or thermal oxidation, and let a silicon dioxide layer be the fixture of two-layer structure. 
[0009] This vacuum evaporationo reaction is as follows that what is necessary is just to perform it, using 
Si (OC2H5)4 as the source when forming a silicon dioxide layer by CVD. 
[0010] 
[Formula 1] 

-mi 

Si (O C 2H5) 4 > S i 08-h4C2H4+2H20 



Moreover, the reaction formula in thermal oxidation is as follows. 

[0011] 

[Formula 2] 

1050-1200t 

SiC-hOj > Si02+COa 



When oxidizing in the silicon carbide itself and making the thermal oxidation film, as for a base material, 
it is desirable to attach the thermal oxidation film to the body of a fixture which has a CVD-SiC coat. This 
is because the phenomenon in which are the parts of silicon carbide and silicon, about 10 - 15% of 
isolation silicon other than silicon carbide is included, the thickness of the thermal oxidation film differs 
in Si sinking-in mold silicon carbide or reaction-sintering mold silicon carbide since an oxidation rate is 
different when it oxidizes thermally as it is, and a life changes with locations of a fixture occurs. In order 
to avoid this, the thermal oxidation film with a uniform SiC front face uniform as ****** and a result is 
obtained by performing a CVD-SiC coat on the front face of the silicon carbide which contains isolation 
silicon as mentioned above. 

[0012] Although a silicon dioxide layer is formed in the front face of the silicon carbide of a base material 
by such vacuum evaporationo or thermal oxidation processing, as for this layer thickness, considering as 
lOOA or more is desirable. If this gives dry cleaning by C1F3 gas in less than 100 A, while a thinning 
phenomenon will be found out and this will become so remarkable that thickness is thin, it is because it 
will become difficult to form an enveloping layer in all front faces if too thin. It is desirable that it is 100 
micrometers or less as an upper limit of layer thickness. Although it is so desirable that it is thick in order 
to prevent thinning of a base material, it is because a silicon dioxide layer becomes easy to exfoliate from 
a base material front face and a base material is exposed. 

[0013] Thus, in the fixture of the two-layer structure in which the silicon dioxide layer was formed on the 
base material front face of the body of a fixture formed from silicon carbide, the resistance over the gas 
corrosion according [ the silicon dioxide coat of a surface layer ] to C1F3 as dry-cleaning gas improves, 
the thermal resistance as a fixture becomes what SiC of a base material pays at coincidence, and the 
functional assignment effectiveness can realize high life-ization of a fixture. 

[0014] In manufacturing Silicon LSI by using the body of a fixture as silicon carbide, and using an oxide 
coat as a silicon dioxide (Si02) especially, since silicon is the matter of a principal component, SiC and 
Si02 have the merit which can disregard the contamination from a fixture. 
[0015] 

[Example] It explains per concrete example below. 

The <lst example> While changing time amount and forming a silicon dioxide in the front face of a 
fixture body in 600 degrees C - 1250 degrees C, the thickness was changed to the body of a fixture which 
performed CVD-SiC coating of 100-micrometer thickness to the base material made from the Si sinking- 
in mold SiC. The result is shown in Table 1. 
[0016] 
[Table 1] 
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[0017] Next, it is C1F3/N2 at 500 degrees C 300/1200 After passing SCCM for 15 minutes, the fixture 
was taken out from the furnace and the decrement of the board thickness of a fixture was measured. The 
result is shown in Table 2. 
[0018] 
[Table 2] 









1 . 5 Mm 


5 0 t>rxhD-A 
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[0019] A fixture 100 A. or more receives dry-cleaning gas C1F3 so that clearly from the above-mentioned 
table 2- Corrosion resistance was shown and it became clear that there was effectiveness which prevents 
thinning. 

The <2nd example> By the pyrolysis of TEOS, what formed Si02 film covering the body of a fixture 
which performed CVD-SiC coating of 100-micrometer thickness to 100 A - 10 micrometers was made into 
the sample, and the same experiment as the 1st example of the above was conducted on the base material 
made from the Si sinking-in mold SiC mentioned above. This result became as it is shown in degree table. 



[0020] 




[Table 3] 




mitsm 




5 0 t>rxhD-A 


1 . 2 Mm 


10 0 t>rxhD-A 


0 


1 Mm 


0 


1 0 Mm 


0 



[0021] 

[Effect of the Invention] As explained above, this invention is in the condition which supported the wafer 
with the fixture concerned by having formed the silicon dioxide coat in the front face of the body of a 
fixture formed from silicon carbide. After performing oxidation / diffiision process and a LPCVD process, 
even if it makes the dry-cleaning processing using gas The coat of the silicon dioxide of the maximum 
surface layer protects the corrosion resistance over the cleaning gas C1F3 used from gas corrosion. The 
outstanding effectiveness that SiC of a fixture base material can pay the thermal resistance as a fixture at 
the time of wafer heat treatment to coincidence, and reinforcement can be carried out to it as a fixture for 
wafer support is acquired. 
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DRAWINGS 



[ Drawing 1] 
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